Objective: To identify studies of telephone follow-up conducted with patients who had undergone myocardial revascularization, and to assess and synthesize the results.
C ardiovascular diseases are a leading cause of death worldwide. If current trends continue, it's estimated that mortality from such diseases will increase from 16.7 million in 2002 to 23.3 million in 2030. 1 Of deaths from coronary heart disease, an estimated 82% of the projected increase is expected to occur in developing countries. 2 In the United States, although such deaths have been declining, 2 coronary heart disease remains a significant threat. In 2007, it caused approximately one of every six deaths in this country. 3 More than 16 million adult Americans have coronary heart disease, with a total prevalence of 7% in this population. 3 Myocardial revascularization has been an established treatment for coronary heart disease since the 1960s and is done via two procedures: coronary artery bypass graft (CABG) surgery and percutaneous coronary intervention (PCI). 4 The specific treatment is chosen based on its potential risks and benefits for the individual patient. Myocardial revascularization has been shown to relieve angina, improve exercise tolerance, increase long-term survival, and enhance quality of life. 5, 6 But controlling for risk factors after each procedure is essential to stabilizing symptoms and preventing restenosis. Patients must be monitored closely, as recovery and rehabilitation can be difficult. After CABG surgery, patients can experience postoperative pain, insomnia, difficulty breathing, arrhythmias, palpitations, appetite changes, nausea, diarrhea, constipation, anxiety, depression, and edema, among other complications. 7, 8 Potential complications following PCI include bleeding, vessel occlusion, vascular access Findings show evidence of benefit, but more research is needed.
complications, adverse reactions to radiographic contrast, and arrhythmias. 6 A large number of complications occur at home. 9 Because reduced hospital stays have resulted in fewer opportunities to provide patients with information and to respond to their concerns while they are in the hospital, postdischarge follow-up is essential for teaching proper self-care. And follow-up care also fosters bonding between members of the health care team and the patient, which can enhance the patient's confidence in the team and create opportunities for the patient to address concerns and doubts.
Nursing teams have used telephone or e-mail contact (or both) to monitor patient care and to deliver care to patients with chronic conditions. [10] [11] [12] The goals of telephone follow-up have been described as essentially twofold: to increase adherence to treatment and to ease the transition from hospital to home by reducing stress through support and patient teaching. 13 Indeed, as a strategy, telephone follow-up may improve treatment and outcomes by facilitating the exchange of information, providing health education, improving symptom management, and permitting early recognition of complications. 13 In evaluating the effectiveness of a telephone follow-up intervention, elements to consider include the intervention's specific goals; the training of the professional caller; the format and contents of calls; and the start time, frequency, and duration of calls. But little is known about what is optimal. 13 A Cochrane review of studies investigating the effects of followup telephone calls initiated by hospital-based health professionals was inconclusive as to whether such follow-up was effective. 13 The review, conducted in 2003, included trials involving patients discharged from acute hospital settings to home. We decided to perform an update, focusing on a more specific population. We aimed to identify studies of telephone follow-up conducted in patients who had undergone myocardial revascularization and to assess and synthesize the results. We also sought to obtain more information about several elements of telephone follow-up, including the professional role of the caller; the format and contents of calls; and the start time, frequency, and duration of calls.
METHODS
This systematic review was conducted in accordance with the method described in the Cochrane Handbook for Systematic Reviews of Interventions. 14 The steps of this systematic review were as follows: (1) define the review question and develop criteria for including studies; (2) search for studies; (3) select studies and collect data; (4) assess risk of bias in included studies; (5) analyze data; (6) address reporting bias; (7) present results and "Summary of Findings" tables; (8) interpret results and draw conclusions.
The initial review question was, "What are the outcomes of telephone follow-up for patients after myocardial revascularization?" The inclusion criteria were articles on clinical trials (including uncontrolled trials, controlled trials, and randomized controlled trials) that studied patients after myocardial revascularization (via either CABG surgery or PCI) using telephone follow-up and that were published in English, Portuguese, or Spanish. No publication period limits were used. We excluded protocols, books, theses or dissertations, and articles about trials that studied preoperative telephone counseling.
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No specific information was provided on withdrawals or dropouts or on randomization. The initial search yielded a total of 169 articles. One of us (RKF) screened the titles and abstracts of these articles according to the inclusion and exclusion criteria. Another one of us (LAR) resolved selection conflicts.
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Of the 169 initially identified studies, 150 did not meet the inclusion criteria and were excluded for the following reasons: the telephone was used for data collection only (63); patients had other diagnoses (28); other procedures were performed (4); the study was not of the specified design (11); telephone counseling was done only before surgery (16) ; the study was published as a protocol, book chapter, or thesis or dissertation (5); the study didn't focus on cardiac patients and telephone follow-up (21); or the language of the publication wasn't as specified (2) . Of the 19 remaining studies, 13 were duplicates and were excluded. We then hand-searched the reference lists of the six remaining articles for additional sources, and this yielded one additional article. Seven studies met the inclusion criteria and were selected for analysis. Figure 1 shows the identification, exclusion, and inclusion flow of the 170 studies.
Data extraction was performed using an instrument based on those described in the Cochrane Handbook for Systematic Reviews of Interventions. 14 The following information was extracted: article title, journal of publication, year of publication, and database where the article was found; and study data collection site, objective, methodological details, interventions, outcome measures and statistical analysis, results, implications for practice, evidence level, and Jadad scale score (a measure of methodological quality). Two of us literate in English, Spanish, and Portuguese extracted the data. One (RKF) did the initial extraction and another (LAR) checked the extracted data against each article and study.
Each study's methodological quality was assessed using the Jadad scale. 15 The total score can range from 0 to 5. Studies scoring 0 to 2 are considered to be of lower quality, while those scoring 3 to 5 are considered to be of higher quality. (For details on scoring, see The Jadad Scale. 15 ) Studies that looked at the same outcome were grouped. Meta-analysis was not possible because of the heterogeneous outcomes of the studies. Instead, data were analyzed using descriptive analysis.
FINDINGS
Of the seven studies selected for analysis, five were found on PubMed, 8, [16] [17] [18] [19] one on EMBASE, 20 and one by hand search. 21 One study 18 was a secondary data analysis of a previous study. 19, 22 Five of the seven studies scored 3 on the Jadad scale and were considered of high quality. 8, [18] [19] [20] [21] These studies were limited because they were not double blind; blinding occurred only when the results were assessed. Two studies had a Jadad score of 1. 16, 17 Withdrawals or dropouts were not described; and the studies were randomized, but randomization quality could not be assessed.
Of the seven studies analyzed, six involved patients followed after CABG surgery 8, 16-20 and one involved patients followed after either CABG surgery or PCI. 21 Intervention purpose and content. The purposes of telephone follow-up were to improve pain management and encourage exercise and participation in a rehabilitation program 8 ; review psychiatric history, provide education about depression and its effects on cardiac disease, and describe treatment options 18, 19 ; provide information and support for patients and
The Jadad Scale 15
The Jadad scale has two parts. The first part consists of three questions: "Was the study described as randomized?" "Was the study described as double blind?" and "Was there a description of withdrawals and dropouts?" Each yes response counts as 1 point.
The second part consists of two items that ask, first, whether the method used to generate the sequence of randomization was described and was appropriate; and second, whether the method of blinding was described and was appropriate. If the method of randomization was described and appropriate, a point is added; if it was described but inappropriate, a point is deducted. Similarly, if the method of blinding was described and appropriate, a point is added; if it was described but inappropriate, a point is deducted. Thus the total score can range from 0 to 5.
Telephone follow-up was an
effective intervention for most of the outcomes assessed.
ajnonline.com their partners according to their needs 20 ; reinforce patient teaching received during hospitalization and provide information about specific concerns regarding rehabilitation 16, 17 ; and emphasize the importance of pharmacotherapy in reducing the risk of recurrent cardiac events. 21 We found that the contents of telephone followup for patients in the seven analyzed studies could be grouped into four themes: cardiovascular illness; postoperative complications; self-care, including behavioral and lifestyle changes; and psychosocial evaluation and emotional support (see Table 2 8, [16] [17] [18] [19] [20] [21] .
In three studies, the calls were comprehensive and covered several problems and concerns identified in the literature. 16, 17, 20 In two of these, the content of the calls was specified; topics common to both were guidelines for activity and exercise progression; risk factor modification, including smoking cessation; and diet. 16, 20 Topics specific to one study were pain, constipation, sleep, psychosocial problems, medications, cardiac disease and cardiovascular risk factors, and diagnostic tests 20 ; topics specific to the other study were wound healing and trajectory of the surgical recovery process, signs and symptoms of angina and myocardial infarction, incision care, and methods for enrolling in cardiac rehabilitation. 16 In the third study, nurses used telephone follow-up to assess the patients' lifestyle, attitudes, feelings about their illness and treatment, and receptivity to new information; and to provide information on cardiovascular illness, self-care measures, and treatment regimens. 17 Call content in the other four studies was specific to the assessed outcome. In one study, which looked at the effects of peer support on recovery outcomes, calls were focused on pain management, exercise, and encouraging patients to attend a cardiac rehabilitation program. 8 In another study, the emphasis was on the importance of drug therapy in reducing 
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the risk of recurrent cardiac events. 21 Patients were asked "about when and where prescriptions were filled, how they paid for their prescriptions, potential side effects, overall well-being, and specific reasons for noncompliance when applicable."
In one of the two studies specific to treatment of post-CABG depression, the purpose of telephone follow-up was to review psychiatric history, provide education about depression and its effect on cardiac disease, and describe treatment options 19 ; in the other, it was to review psychiatric history, provide education about depression, monitor antidepressant pharmacotherapy and assess response, and encourage follow-up with the primary care physician and mental health specialist. 18 Timing of intervention and follow-up personnel. In all seven studies, telephone interventions were started within two weeks after hospital discharge. The earliest start occurred on the first day after discharge. 20 Telephone follow-up time ranged from six weeks 17 to eight months. 18, 19 Four studies provided the total number of calls made, which ranged from one to 12. 16, 17, 20, 21 In one study, both the patient and the patient's partner (or another designated family member) could call the professional responsible for follow-up. 20 Only three studies described the duration of calls, which ranged from 15 to 45 minutes in one study 19 to 20 to 60 minutes in another. 20 The third study reported a mean (± SD) call duration of 15.7 (± 12.6) minutes. 8 In five of the seven analyzed studies, nurses made the calls. [16] [17] [18] [19] [20] They obtained and reviewed the patient's history, 18, 19 provided information and education, [16] [17] [18] [19] [20] conveyed professional recommendations, 18, 19 monitored pharmacotherapy, 18, 19 gave emotional support, [17] [18] [19] [20] clarified additional topics patients raised, 16 improved patients' decision making and coping skills, 17 and helped patients to solve problems with implementing the recommendations. 17 In one study, a pharmacist made the phone calls 21 ; in another, the calls were made by trained peer volunteers (people who had themselves undergone CABG surgery within the past five years). 8 Outcome measures assessed in the studies were health-related quality of life, 8, 19 pain, 8, 18 enrollment in cardiac rehabilitation programs, 8 physical functioning, 19 hospital readmission, 19 mood symptoms, 19 anxiety, 17, 20 knowledge about self-care measures, 16, 17 satisfaction with teaching, 16 medication compliance, 21 and the lipid profile. 21 The two studies that assessed health-related quality of life used the Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36). 8, 19 One study found that, compared with controls, patients in the intervention group displayed significant clinical improvements on this and other outcome measures (physical functioning, hospital readmission, and mood symptoms). 19 Although between-group differences in the other study did not reach statistical significance, results for the intervention group were best in the SF-36's role-physical functioning domain and physical component summary. 8 For pain assessment, one study used the short form of the McGill Pain Questionnaire and the Brief Pain Inventory interference subscale, 8 while another used the SF-36's bodily pain scale. 18 In both studies, patients in the intervention group reported lower pain intensities than did controls, although the difference Table 2 
. Themes in Telephone Follow-up for Patients After Myocardial Revascularization
Cardiovascular illness
• Coronary heart disease 17, 20 • Signs and symptoms of angina and myocardial infarction 16 • Diagnostic tests 20
Postoperative complications
• Pain 8, 20 • Constipation 20
• Sleep difficulties 20
• Incision care and wound healing 16
Self-care, including behavioral and lifestyle changes
• Activity and exercise 8, 16, 17, 20 • Diet 16, 17, 20 • Medication compliance [17] [18] [19] [20] [21] • Enrolling in cardiac rehabilitation 8, 16, 17 • Risk factor modifications (such as smoking cessation; weight loss; dietary improvements; increased exercise; stress modification; control of cholesterol, blood pressure, and blood sugar) 16, 17, 20 Psychosocial evaluation and emotional support
• Emotional support [17] [18] [19] [20] • Listening to concerns [17] [18] [19] [20] • Encouraging achievements and treatment follow-up [18] [19] [20] • Evaluation of mental health [18] [19] [20] Ideally, telephone follow-up should offer both patients and family members the opportunity to initiate the call.
ajnonline.com was statistically significant in only one of the studies. 18 To assess anxiety, one study used the Beck Anxiety Inventory, 20 and another, the State Anxiety Inventory. 17 In both studies, anxiety levels were significantly lower in patients in the intervention group compared with those in the control group. Another study assessed mood using the Hamilton Rating Scale for Depression. Compared with controls, more patients in the intervention group reported that their mood symptoms were reduced by 50% or more from baseline. 19 Patients' knowledge about self-care measures following cardiac surgery was assessed in two studies, 16, 17 with intervention group patients displaying significantly higher knowledge levels than control group patients in only one. 17 In a study that assessed compliance with the medication regimen, no significant difference in compliance between groups was seen at six or 12 weeks into the 12-week intervention. 21 But patients in the intervention group demonstrated significantly better long-term compliance than those in the control group at one and two years after the intervention. In the same study, changes in the lipid profile were not significantly different between the groups at six or 12 weeks. But at one and two years after the intervention, changes in total cholesterol, low-density lipoprotein cholesterol, and triglyceride levels were significantly better in the intervention group.
In summary, telephone follow-up was an effective intervention for most of the outcomes assessed. Statistically significant results were seen for telephone follow-up in improvements in health-related quality of life, 19 pain, 18 physical functioning, 19 mood symptoms, 19 anxiety, 17, 20 knowledge about self-care measures, 17 medication compliance, 21 and the lipid profile. 21 
DISCUSSION
Outcomes assessed. Of the seven studies analyzed, five provided evidence that telephone follow-up was effective in providing support and information and that it improved the following outcomes: healthrelated quality of life, 19 pain, 18 physical functioning, 19 mood symptoms, 19 anxiety, 17, 20 knowledge about selfcare measures, 17 and (in the long term, at one and two years postintervention) the lipid profile. 21 However, only one study evaluated the impact of telephone follow-up on medication compliance, and improvement was seen only long term. 21 Rollman and colleagues found that telephone follow-up was associated with clinically significant improvements in health-related quality of life. 19 The SF-36 mental health component scale score was the primary outcome measure; a between-group difference of 3.2 points was observed. 19 (The smallest clinically important change in score for the SF-36 has not been established; however, for its scale of 0 to 100 and based on previous testing of the instrument, 23 we considered a 3-point change to reflect the smallest clinically significant effect.) The same study also found significant between-group differences in the secondary outcomes of physical functioning and mood symptoms. Such outcomes are important in patients who undergo myocardial revascularization; indeed, improving health-related quality of life is a goal of this treatment. 5 Statistically significant improvements in pain levels, assessed using the SF-36 bodily pain scale, were associated with telephone follow-up in the study by Morone and colleagues. 18 A between-group difference of 3 points was observed. 18 Pain is frequently experienced by patients after myocardial revascularization and is associated with angina and surgical wounds. 24 Although pain wasn't specifically addressed by the intervention, it's possible that the improvements were related to the patients receiving frequent attention by phone and that this encouraged adherence to treatment instructions.
Anxiety is frequently associated with coronary heart disease. 25 In the study by Hartford and colleagues, the intervention group had a higher proportion of patients categorized as having minimal anxiety, and a lower proportion categorized as having greater-than-minimal anxiety, compared with the control group; this study assessed anxiety using the Beck Anxiety Inventory. 20 These differences were statistically significant.
In a study by Beckie, which assessed anxiety using the State Anxiety Inventory, anxiety levels were also lower in the intervention group compared with the control group (29.78 ± 7.72 versus 43.22 ± 11.52). 17 Possible scores for this inventory range from 20 to 80, with a higher score indicating a greater anxiety level. Based on the Jacobson method for determining clinical significance, as described by Fisher and Durham, 26 we concluded that these results were clinically significant.
Beckie also assessed the effects of telephone followup on knowledge levels, using a knowledge test based on Orem's self-care framework, and found that patients in the intervention group had significantly higher knowledge levels than controls. 17 Although this study is over 20 years old, we considered the 37 results still valid. The areas of knowledge assessed by the test-coronary heart disease and related self-care measures, diet, medication, physical activity restrictions, exercise, and rest-remain important. The telephone follow-up was designed to help patients gain knowledge and improve their decision-making and coping skills, thereby decreasing their anxiety.
Lifestyle changes are important in managing coronary heart disease. Prevention of secondary coronary events and complications after diagnosis is mainly achieved through a combination of medication and nonpharmacologic strategies (primarily behavior modification). 27 Thus, assessment of medication adherence, the lipid profile, mood symptoms, and anxiety is essential. It's also important to assess patients' knowledge about self-care measures. Frick and colleagues found that doing so could improve clinicians' understanding of patients' information needs and could help with redesign of patient teaching, which in turn might improve adherence to long-term treatment. 28 Two studies-those by Barnason and Zimmerman and by Parry and colleagues-found no significant results for any assessed outcomes. 8, 16 Regarding telephone follow-up, in the study by Parry and colleagues, there was no information on the number and frequency of calls, which were made by trained peer volunteers. 8 In the other study, only one call was made. 16 Of the two studies that assessed health-related quality of life, 8, 19 in the study by Rollman and colleagues, which found that patients in the intervention group displayed significant clinical improvements compared with controls, telephone follow-up was done by nurses; and patients were called every two weeks for two to four months, then monthly or bimonthly until the eight-month intervention ended. 19 In the study by Parry and colleagues, which did not demonstrate significant between-group improvements, trained peer volunteers made the calls; call frequency was determined during each telephone interaction, and the intervention lasted for eight weeks. 8 This suggests that having nurses make the calls and calling patients more often over a longer duration may be important to an intervention's success.
As did the 2006 Mistiaen and Poot review, 13 our systematic review found some evidence that telephone follow-up can improve treatment and outcomes. Indeed, more recent studies of telephone follow-up in patients with other conditions also support this; for example, in one study patients who received telephone follow-up following knee arthroscopy reported fewer symptoms of distress at 72 hours and one week after surgery. 29 But our review is unique in that it focused on the impact of telephone followup in a specific population, patients who have undergone myocardial revascularization. We also described several elements of telephone follow-up, such as the professional role of the caller; the format and content of calls; and their start time, frequency, and duration.
Elements of follow-up. In all seven of the studies, telephone follow-up was started within the first two weeks after hospital discharge, a start-time "window" that may be best. Mistiaen and Poot noted that "postdischarge problems are most intense in the period immediately after hospital discharge." 13 In one study of patients who had undergone CABG surgery, 75% of such problems occurred within the first 14 days after discharge. 30 And in six of the seven studies, calls were initiated by a nurse, pharmacist, or peer volunteer, rather than by the patient or a family member. In only one study could the patient or a family member call the health care professional. 20 Research suggests that a combination of calls initiated by the professional and by the patient may be more effective. 31 We believe that ideally telephone follow-up should offer both patients and family members the opportunity to initiate the call.
Since the number of selected studies was small and the variation in call particulars was wide (for example, the number of calls ranged from one to 12, with interventions lasting from six weeks to eight months), we cannot recommend an ideal protocol for the frequency, number, or duration of calls. A single call appears to be insufficient for improving outcomes. 16 Still, the need for telephone follow-up is clear. An older study by Goodman found that postsurgical cardiac patients expressed a need for a postdischarge connection to the hospital, to talk about their health concerns and receive emotional support. 32 Indeed, one large review concluded that "telephone interviews can be as effective as face-to-face sessions" in encouraging treatment adherence. 31 And another In one study of patients who had undergone CABG surgery, 75% of postdischarge problems occurred within the first 14 days after discharge.
